J 



Europalsches Patentamt 
European Patent Office 
Office europ€en des brevets 




© Publication number: 



0 539 762 A1 



EUROPEAN PATENT APPLICATION 



© Application number: 92116975.1 
© Date of filing: 05.10.92 



© lnt.CI.*:A61B 17/072 



@ Priority: 30.10.91 US 785290 


Milford, Connecticut 06460(US) 


@ Date of publication of application: 


Inventor: Schiff, David R. 


2921 Polpar Street 


05.05.93 Bulletin 93/18 


Philadelphia, Pennsylvania 19130(US) 


® Designated Contracting States: 


Inventor: Mulhauser, Paul J. 


69 Fifth Avenue, Apt 15G 


BE CH DE DK ES FR GB QR IE IT LI LU NL PT 


New York, New York 10003(US) 


SE 


Inventor: Lamond, Donald R. 


© Applicant: AMERICAN CYANAMID COMPANY 


100 West Broadway, Apt 1C 


Long Beach, New York 11 561 (US) 


1937 West Main Street P.O. Box 60 


Stamford Connecticut 06904- 0060(US) 


© Representative: Wachtershauser, Gunter, Dr. 


© Inventor: Stein, Jeffrey A. 


Tal 29 


7 Ashwood Road 


W-8000 Munchen 2 (DE) 



© Linear surgical stapling instrument 



CM 
<0 

rs 

O 

in 



Q. 
ill 



© A surgical stapling instrument includes a staple 
cartridge (13) that may be loaded with surgical sta- 
ples, an anvil (14) mounted to confront the staple 
cartridge for deforming staples driven theretoward, 
an advancer (32) for advancing the staple cartridge 
from an open position toward the anvil to a closed 
position for clamping tissue to be sutured there- 
between, and a driver (34) for driving the staples 
from the cartridge toward the anvil through tissue 
clamped between the cartridge and the anvil. A 
trigger (24) operates the driver, and a safety 
mechanism (26) linked to the advancer prevents the 
trigger from operating the driver when the cartridge 
is in the open position, but permits the trigger to 
operate the driver only when the cartridge is in the 



closed position. In addition, a coupling mechanism 
(20) can removably mount a head assembly (10) to a 
handle assembly (18), with each assembly contain- 
ing a portion of the advancer and driver. The cou - 
pling mechanism can also include a rotatable 
mechanism for permitting relative rotation between 
the handle assembly and the head assembly. The 
advancer includes a clamp lever (22) that articulates 
first in the forward direction and then in a downward 
direction. The staple cartridge can include a housing 
loaded with at least one staple and a comb (80) with 
at least one tooth (81). The comb is driven by the 
driver to drive the staple and can be of varying 
lengths to complement the staple. 
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The present invention relates to a linear ana- 
tomic surgical stapling instrument and a surgical 
staple magazine used therein. More particularly, 
the invention relates to a transverse anatomic sta- 
pling instrument, which is also known as a trans - 
verse anastomosis instrument or device, for sutur - 
ing body organs and tissue. 

While such known stapling instruments provide 
the advantage of surgical stapling mentioned 
above, they are nevertheless characterized by 
certain drawbacks. For example, these instruments 
are conventionally made of one - piece construe - 
tion, with the distal end for receiving the staple 
cartridge extending from the handle. The design, 
however, can only be used with surgical staple 
magazines of one length. If a shorter or longer 
staple magazine is better suited for a particular 
suturing procedure, that is, to make a shorter or 
longer closure, a different size stapling instrument 
must be used. A second drawback of conventional 
one-piece stapling instruments is that the distal 
end resides in a fixed position with respect to the 
handle. Therefore, manipulation of the instrument 
to properly align the staple magazine and anvil 
carried in the distal end with the tissue to be 
sutured may be difficult because the entire stapling 
instrument must be maneuvered. 

Still another drawback of known stapling in- 
struments is that if the trigger is accidentally 
squeezed a staple cartridge will be wasted. More 
importantly, time will be wasted while the spent 
staple cartridge is replaced with a loaded cartridge 
and undesirable blood loss in the interim may 
result. While it is known to provide a safety latch 
on stapling instruments of the type described 
above to lock the trigger, the operator must re- 
member to set the safety latch before and after the 
instrument is used for the latch to be effective. 

Still, another difficulty with known stapling in - 
struments is in obtaining proper alignment between 
and subsequent uniform clamping of the staple 
cartridge and the anvil together to clamp tissue 
therebetween. Proper alignment of the staple car- 
tridge with the anvil is necessary to ensure the 
staples are properly deformed when driven toward 
the anvil, and uniform clamping of the tissue is 
desirable to properly position the tissue for sutur - 
ing. In known instruments, however, the staple 
cartridge is pivoted about a supporting axis toward 
the anvil at one end of both to squeeze the tissue. 
However, this arrangement produces a non - uni - 
form clamping force against the tissue because a 
greater force tends to be applied to the tissue 
closer to the pivot point. 

Accordingly, further advantages and improve - 
ments in linear surgical stapling instruments are 
needed. 



Accordingly, it is a principle object of the 
present invention to improve upon and enhance the 
benefits obtained by using linear surgical stapling 
instruments. 

5 It is an object of the present invention to pro - 

vide a surgical stapling instrument having an auto - 
matically engaged safety mechanism that prevents 
accidental unwanted firing of the instrument. 

It is a further object of the invention to provide 
io a linear surgical stapling instrument having im- 
proved mechanisms for swiftly and accurately 
aligning a magazine carrying surgical staples and 
an anvil for deforming the staples to ready the 
instrument for use. 
75 It is still a further object of the invention to 
provide a two-part transverse anastomosis -type 
linear surgical stapling instrument that can be used 
with interchangeable head assemblies having sta- 
ple magazines of differing lengths, thereby to offer 
20 greater surgical flexibility. 

It is still a further object of the invention to 
provide a linear surgical stapling instrument with a 
clamp lever that moves along a path of natural 
thumb movement of the operator. 
25 It is still a further object of the invention to 

provide a staple cartridge for a surgical stapling 
instrument which can be used with surgical staples 
of different lengths. 

These and other objects are achieved by the 
30 surgical stapling instrument of the present inven - 
tion, which in a preferred embodiment comprises a 
staple cartridge that may be loaded with surgical 
staples, an anvil mounted to confront the staple 
cartridge for deforming staples driven theretoward, 
35 an advancer for advancing the staple cartridge from 
an open position toward the anvil to a closed 
position for clamping tissue to be sutured there- 
between, and a driver for driving the staples from 
the cartridge toward the anvil through tissue 
40 clamped between the cartridge and the anvil. A 
trigger operates the driver, and a safety mecha- 
nism linked to the advancer prevents the trigger 
from operating the driver when the cartridge is in 
the open position but permits the trigger to operate 
45 the driver only when the cartridge is in the closed 
position. 

A surgical stapling instrument in accordance 
with the present invention thus provides a safety 
mechanism which only permits the trigger to op - 
50 erate the driver when the cartridge is in the closed 
position. 

In accordance with another aspect of the 
present invention, the preferred embodiment is a 
surgical stapling instrument comprising a head 
55 assembly including a staple cartridge that may be 
loaded with surgical staples, an anvil mounted to 
confront the staple cartridge for deforming staples 
driven theretoward, a primary advancer operable to 
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advance the staple cartridge from an open position 
toward the anvil to a closed position for clamping 
tissue to be sutured therebetween, and a primary 
driver operable to drive the staples from the car- 
tridge through tissue toward the anvil to deform the 
staples. In addition, a handle assembly includes a 
second advancer couplable with the primary ad- 
vancer to operate the primary advancer, and a 
secondary driver couplable with the primary driver 
to operate the primary driver. A coupling mecha- 
nism removably mounts the handle assembly and 
the head assembly together, with the secondary 
advancer coupled to the primary advancer and with 
the secondary driver coupled to the primary driver. 

Accordingly, the present invention also pro- 
vides a coupling mechanism for mounting the 
handle assembly and the head assembly together. 
In this manner, a two-piece surgical stapling in- 
strument with a head assembly removable from a 
handle assembly for replacement by a different 
head assembly is provided. 

In accordance with still another aspect of the 
subject invention, a preferred embodiment is a 
surgical stapling instrument comprising a head 
assembly including a staple cartridge that may be 
loaded with surgical staples, an anvil mounted to 
confront the staple cartridge for deforming staples 
driven theretoward, a primary advancer operable to 
advance the staple cartridge from an open position 
toward the anvil to a closed position for clamping 
tissue to be sutured therebetween, and a primary 
driver operable to drive staples from the cartridge 
through tissue toward the anvil to deform the sta - 
pies. A handle assembly includes a secondary 
advancer couplable with the primary advancer to 
operate the primary advancer, and a secondary 
driver couplable with the primary driver to operate 
the primary driver. A coupling assembly mounts 
the handle assembly and the head assembly to- 
gether along a longitudinal axis, and provides a 
rotatable mechanism for permitting the head as- 
sembly to rotate relative to the handle assembly 
about a longitudinal axis. 

Thus, the present invention provides a rotating 
mechanism for permitting relative rotation between 
the head assembly and the handle assembly so 
that the head assembly can be placed in any 
desired rotary position relative to the handle as- 
sembly. 

In accordance with yet another aspect of the 
subject invention, a preferred embodiment is a 
surgical stapling instrument comprising a housing, 
a staple cartridge mountable with the housing that 
may be loaded with surgical staples, an anvil 
mounted with the housing to confront the staple 
cartridge for deforming staples driven theretoward 
and an advancer mounted in the housing for re - 
ciprocal movement along a longitudinal axis to ad - 



vance the staple cartridge from an open position 
toward the anvil to a closed position for clamping 
tissue to be sutured therebetween. A driver drives 
the staples from the cartridge toward the anvil 
5 through tissue clamped between the cartridge and 
the anvil, and a trigger operates the driver. An 
articulated clamp lever is linked near one end of 
the advancer, and a crank is linked to the clamp 
lever near an end thereof opposite to the one end 

w and to the housing, with the crank mounting the 
clamp lever to advance the advancer first by 
movement of the opposite end generally parallel to 
the longitudinal axis and thereafter by movement of 
the opposite end toward the longitudinal axis. 

75 Accordingly, the present invention also pro- 
vides a clamp lever that articulates first forwardly 
and then downwardly with a natural thumb move - 
ment of the operator. 

In accordance with still another aspect, in a 

20 preferred embodiment the present invention is a 
surgical stapling instrument having a staple car- 
tridge that may be loaded with surgical staples and 
an anvil mounted to confront the cartridge to de - 
form staples driven theretoward. An advancer ad - 

25 vances the cartridge from an open position toward 
the anvil to a closed position for clamping tissue to 
be sutured therebetween. A driver is arranged to 
drive staples from the cartridge toward the anvil 
through tissue between the cartridge and anvil. A 

30 trigger actuates the driver and includes a cam 
surface engageable with a cam follower when the 
trigger is operated to actuate said driver to an 
extreme position and thereafter provide tactile 
feedback when that extreme position has been 

35 reached. 

In accordance with still another aspect of the 
subject invention, a preferred embodiment of a 
cartridge for a surgical stapling instrument mount - 
able to confront a staple deforming anvil, com- 

40 prises a housing having at least one guideway for 
receiving a surgical staple therein. The guideway 
has a fixed length and is aligned with the anvil for 
directing the staple theretoward when the cartridge 
and the anvil are mounted to confront each other. A 

45 comb having at least one tooth is also received in 
the guideway, with the length of the tooth and the 
length of the staple received in the guideway col - 
lectably substantially equalling the length of the 
guideway. Therefore, the cartridge can be config - 

50 ured to drive staples of different lengths by varying 
the length of the tooth. 

Thus, the present invention provides a staple 
cartridge wherein staples of different lengths can 
be used simply by varying the length of the staple 

55 driving tooth. 

These and other objects, aspects, features, and 
advantages of the present invention will become 
apparent from the following detailed description of 
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the preferred embodiment taken in conjunction with 
the drawings. 

DRAWINGS 

Figure 1 is a side elevational view of a linear 
surgical stapling instrument in accordance with a 
preferred embodiment of the present invention; 
Figure 2 is a partial vertical cross - sectional 
view of a head assembly of the surgical stapling 
instrument in accordance with the preferred 
embodiment of the present invention; 
Figures 2A and 2B are partial horizontal cross - 
sectional views of the head assembly shown 
respectively in the open and clamped positions; 
Figure 3 is an exploded perspective view of the 
head assembly shown in Figure 2; 
Figure 4 is a vertical cross - sectional view of a 
handle assembly of the surgical stapling instru - 
ment in accordance with the preferred embodi - 
ment of the present invention; 
Figure 5 is an exploded perspective view of the 
handle assembly shown in Figure 4; 
Figure 6 is an enlarged vertical cross - sectional 
view of a section of the stapling instrument in 
accordance with the present invention where the 
head and handle assemblies are connected to- 
gether; 

Figures 7 through 13 are a set a vertical cross - 
sectional views showing the sequence of op- 
eration of the stapling instrument in accordance 
with the preferred embodiment the present in - 
vention; 

Figure 14 is a top plan view of the surgical 
stapling instrument in accordance with the pre - 
ferred embodiment. 
Figure 1 illustrates the two major components 
comprising the transverse anastomosis surgical 
stapling instrument in accordance with the pre- 
ferred embodiment of the present invention. Gen - 
erally speaking, these components include a head 
assembly 10 having a first staple cartridge receiv- 
ing jaw 12 and a second staple deforming jaw 14 
connected to each other by a bridge 15 to define a 
U- shape in elevation. A staple cartridge 13 may 
be slidably inserted into the staple cartridge re - 
ceiving jaw 12. A head housing 16 contains the 
inner working components of the head assembly 
10 which will be discussed in detail below. 

The head assembly 10 is detachably con- 
nected to a handle assembly 18 by means of a 
bayonet collar 20. 

The handle assembly includes a handle hous - 
ing 28 on which a clamp lever 22 is pivotabiy 
mounted. When actuated the clamp lever advances 
the staple cartridge receiving jaw 12 toward the 
staple deforming jaw 14 to clamp tissue between 
the jaws. A trigger 24 is also pivotabiy mounted in 



the housing 28 and when squeezed relative to a 
complementary grip 25 actuates a driving mecha- 
nism, not shown in Figure 1, to drive the staples 
from the cartridge 13 through tissue clamped be- 
5 tween the jaws. A safety latch 26 carried in the 
housing 28 prevents premature squeezing of the 
trigger 24. 

Figures 2, 2A, 2B and 3 will now be used to 
provide a detailed explanation of the elements 
70 comprising the head assembly 10. Initially referring 
to Figure 3, it will be seen that the head comprises 
two complementary halves 16a and 16b in which a 
head frame 30, also comprising complementary 
halves 30a and 30b, is coaxially disposed. (For 
r5 convenience, in Figures 2, 6, and 8 through 13 the 
head halves 16a and 16b and head frame halves 
30a and 30b are shown as a unitary structure, and 
may be referred collectively as the "head frame.") 
A staple cartridge advancer 32 and a staple driver 
20 34 are carried for axial reciprocal movement in the 
head frame 30, which is mounted in a stationary 
position within the head housing 16. The driver 34 
is formed with a driver slot 35 and the advancer 32 
is formed with a similar but offset advancer slot 36. 
25 A pin 38 fixed in the inside of the head frame 30 
extends through the slots 35 and 36. A first driver 
spring 40a is compressed between the pin 38 and 
punched nubs 37 inside a rear portion of the driver 
34 to bias the driver 34 in a rearward direction. A 
30 larger frame pin 39 is fixed in the advancer 32 
forwardly of the pin 38 and is received in an 
enlarged portion of the driver slot 35 and in a 
housing slot 27 formed in the head frame 30. 
Finally another pin 33 is fixed within a forward 
35 portion of the driver 34 and a second driver spring 
40b compressed between the pins 39 and 33 urges 
the driver 34 forwardly relative to the advancer 32. 
Thus as will be understood from Figures 2 and 2A, 
in the open rest position the driver 34 is urged 
40 rearwardly by the spring 40a, pulling the advancer 
32 rearwardly through interaction of the pin 33, the 
spring 40b, and the frame pin 39, until the frame 
pin 39 engages the rear extreme of the housing 
slot 27 and the pin 38 is engaged by the forward 
45 extreme of the advancer slot 36. 

When the advancer 32 is moved forwardly as 
described in detail below, the frame pin 39 is 
moved until it engages the forward extreme of 
housing slot 27 and the driver 34 is carried for- 
50 wardly with it by interaction of the pin 32 and 
spring 40b with the pin 39, as shown in Figure 2B. 
A degree of lost motion is permitted between the 
advancer 32 and driver 34 by the spring 40b as 
shown by comparison of Figures 2A and 2B. 
55 As depicted in Figure 2, a female bayonet 

engagement ring 42 may be fit on the rear end of 
the head frame 30. The engagement ring is cylin - 
drical in shape and defines an annular groove 44 
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about its circumference. If desired the ring 42 can 
be made of two pieces mounted on the rear end of 
the head frame and separated to define the groove. 

Referring again to Figure 3, it can be seen that 
the advancer 32 has a forked end 46 which is 
connected to a carrier lever 50. The driver 34 has a 
shaft 51, a transverse driving blade 58 carried at 
the distal end of the shaft, and a slot 60 formed in 
the blade 58. The shaft 51 of the driver 34 slides 
coaxially within the advancer 32, with the shaft 51 
and the forked end 46 extending in opposite di- 
rections through a back opening 52 in the carrier 
lever 50. These three elements are connected to - 
gether by a pin 56 extending through holes 48 in 
the forked end 46, the slot 60 in the driving blade 
58, and holes 54 in the carrier lever 50. A carrier 
housing 62, having a rear insertion slot 61 that fits 
within the carrier lever 50, supports a carrier track 
70 in its front end. Both the carrier housing 62 and 
the carrier track 70 have open backs through which 
the driving blade 58 may advance. A carrier pin 66 
is received loosely in a hole 64 in the top of the 
carrier housing and the head of the pin abuts the 
inside confronting surface of the carrier lever 50 
above a ridge 63. A compression carrier spring 68 
encircling the carrier pin 66 biases the top of 
carrier lever 50 rearward ly as a pivot end 53 of the 
carrier lever pivots about the bottom of the carrier 
housing 62. The carrier track 70 is formed with 
elongated rails 72 for receiving complementary 
channels, not shown, in a cartridge housing 76 
loaded with staples, thereby to mount the cartridge 
with the carrier housing. The carrier track 70 also 
includes a stepped pivot arm 74 that functions in a 
manner to be discussed below. 

The cartridge housing 76 preferably includes 
two rows of guideways 79, each guideway being 
loaded with a surgical staple 78. The cartridge 
housing also carries a staple driving comb 80 be - 
hind the staples. The present invention contem- 
plates using combs with teeth 81 of different 
lengths such that the combined length of a staple 
and the length of a comb tooth substantially equal 
the length of each guideway. Thus, using combs 
with different length teeth allows staples of various 
lengths to be fired without changing the clamping 
stroke or firing stroke of the stapling instrument. 

The cartridge housing 76 can be loaded with 
conventional surgical staples made of an inert 
metal like stainless steel or titanium, or alter- 
natively, bioabsorbable or partially bioabsorbable 
polymeric staples, for example, as described in the 
prior art. The bioabsorbable or partially bioabsor - 
bable surgical staples are malleable like stainless 
steel staples, and thus can bent into complex 
shapes that are then retained. The only adjustment 
that may be made to the stapling instrument of the 
present invention when using the polymeric staples 



as described above is to use an anvil made of 
plastic and specifically designed for use with 
polymeric staples. 

A cartridge pin 82 extends through a com- 
5 pression cartridge spring 84 and fits loosely 
through an opening 86 in the top of the cartridge 
housing. 

The staple deforming jaw 14 includes an L- 
shaped anvil shroud 88, a similarly shaped anvil 
to rail 90 and an anvil 92. All three pieces are con - 
nected to a U-shaped extension 94 of the head 
frame 30, comprising the bridge 15, by means of 
rivets 96, 98, 100, and 102. The carrier track 70 is 
attached to the anvil rail 90 by means of a pin 104, 

75 which extends through holes 106 in the pivot arm 
74 and a slot 108 in the anvil rail 90. In this way, 
the carrier housing 62 is guided to slide back and 
forth by engagement of the pin 104 in the slot 108 
in a direction perpendicular to a longitudinal axis of 

20 the stapling instrument. This guided movement 
causes an even, uniform force to be applied to 
tissue clamped between the cartridge 76 and the 
anvil 92 when the two are urged together as de- 
scribed in greater detail below. 

25 The handle assembly 18 of the surgical sta- 

pling instrument of the present invention will now 
be described with reference to the vertical cross - 
sectional view of Figure 4 and the exploded per- 
spective view of Figure 5. First referring to Figure 

30 5, it can be seen that a two complementary part 
handle frame 110 is disposed within the handle 
housing 28, which also has two complementary 
parts. The safety latch 26 is pivotably mounted with 
the handle frame 110 by pin extensions 112 re- 

35 ceived in mating holes 113 in the opposing frame 
parts. A safety tension spring 114 is connected 
between rivet 116 mounted in the handle frame 
110 and spring rod 118 in the safety latch 26. The 
safety spring 114 biases the safety latch in either 

40 the engaged or actuated position, shown in Figure 
4, or in the nonengaged or released position, 
shown in Figures 11 and 12, since the axis along 
which it is in tension may lie on either side of the 
axis of pin extensions 112. An L- shaped safety 

45 crank 120 is pivotably attached to the clamp lever 
22 and to the handle frame 110 to be articulated 
therebetween. Specifically, the safety crank 120 fits 
inside a downwardly facing channel formed in the 
clamp lever 22, with pivot pins 122 received 

50 through holes 162 in the clamp lever, and a rivet 
124 extending through a hole 172 in the safety 
crank 120 and mounted in fixed position in the 
handle frame 110 at intermediate holes 176, as 
shown in Figure 5. The L- shaped safety crank 120 

55 has link 126 that engages a follower 121 on the 
safety latch 26 when the clamp lever is open to 
lock the safety latch in the actuated position as 
shown in Figure 4. The crank is rotated in a 
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counter-clockwise direction when the clamp lever 
is closed to permit the safety latch to be dis- 
engaged from the trigger in a manner described 
later herein. 

Figures 4 and 5 also show a trigger cam 128 
housed within the trigger 24. A trigger spring 25 
has one leg received in the trigger 24 and other leg 
retained in the handle frame 110 to urge the trigger 
to the open position shown in Figure 4. The trigger 
cam 128 features a rounded cam surface 130 for 
engaging a roller bearing 132 when the trigger 24 
is squeezed. The roller bearing 132 is connected 
by a bearing pin 134 to a winged tail section 137 of 
secondary driver 136. The secondary driver 136 is 
slidably coaxially disposed within a secondary ad - 
vancer 138. 

The clamp lever 22 is connected to the sec- 
ondary advancer 138 and the secondary driver 136 
by a connecting pin 140 which extends through 
holes 139, shown only in Figure 5, in the secon- 
dary advancer 138 and a secondary driver slot 142 
in the secondary driver 136. A pin 146 extends 
through the slot 142 in the secondary driver 136 
and a secondary advancer slot 141 in the secon- 
dary advancer 138 and is fixed with the handle 
frame 110. The fixed pin 146 is connected to a 
compression secondary driver spring 148, which is 
tacked to a rear portion of the secondary driver 136 
to bias the secondary driver 136 and the secondary 
advancer 138 in the rearward direction. The sec- 
ondary advancer 138 includes a stepped extension 
144 which moves rearwardly and pushes the safety 
latch 26 to an actuated position when the clamp 
lever 22 is moved to the open position. A detent 
spring 165 is secured to the handle housing 28 and 
engages a detent pin 182 in the secondary ad- 
vancer 138 when the clamp lever is actuated. 

A collar spring 150 fits over a tapered portion 
152 of the handle frame 110. At the distal end of 
the handle assembly, a collet 154 fits over the nose 
156 of the handle frame 110, and the bayonet 
collar 20 fits over the collet. Elongated slots 158 in 
the nose 156 of the handle frame align with cut- 
out flexible fingers 160 in the collet 154. The flexi- 
ble fingers 160 each include an upstanding tab 161 
for actuating the flexible fingers. 

Figure 5 also shows additional details of the 
clamp lever 22 that were suggested above. Par- 
ticularly, the clamp lever includes holes 162 for 
receiving the pin 122 of safety link 120 and holes 
164 for receiving connecting pin 140 as discussed 
above. A notch 166 in the clamp lever receives the 
bearing pin 134 when the trigger 24 is squeezed as 
also will be discussed in more detail below. A 
lockout indicator 168 fits between the clamp lever 
22 and the secondary advancer 138. When the 
clamp lever 22 is properly closed, the lockout 
indicator 168 indicates that the stapling instrument 



is ready to fire. 

Figure 5 also shows how the right and left 
handle frames 110 are joined. Beginning from the 
proximal portion of the handle frame, a rivet 116, 
5 which supports safety spring 114, extends through 
rear holes 170 in the handle frame 110. A stepped 
rivet 124 extends through a link hole 172 in the 
crank 120 and trigger cam hole 174 in the trigger 
cam 128 and is received on either end by an 
70 intermediate hole 176 in each of the parts of the 
handle frame 110. First upper slots 178 receive the 
ends of the bearing pin 134 and second upper 
slots 180 receive the ends of the connecting pin 
140 to guide sliding movement of the bearing 132 
15 to the secondary driver 136 and the secondary 
advancer 138 with the handle frame 110. Finally, 
the detent pin 182 extends through guide holes 
184 in the secondary advancer 138 and through 
lower slots 186 in the handle frame 110. 
20 Details of the bayonet collar 20 are shown in 
Figures 4 and 6. More specifically, the collar 20 
has a double cylinder configuration at one end, 
with an inner cylinder 188 and an outer cylinder 
192 defining an annular opening 190 therebetween. 
25 The other end of the bayonet collar has a stepped 
opening 194 for receiving engagement ring 42 and 
other portions of the rearward end of the head 
assembly 10. The stepped opening is defined by 
an annular detent surface 196 having radially 
30 spaced raised spherical detents 198. The outer 
surface of the collar has an annular ridge 200 for 
ease of gripping. 

The inner cylinder 188 is comprised of a series 
of preferably three tabs each having a retaining fin 
35 199 alternately spaced with three tabs each having 
a finger cam 201. The retaining fins 199 fit within 
openings 23 in the housing nose 29 for securing 
the bayonet collar to the housing. The finger cams 
201 engage and raise the flexible fingers 160 of the 
40 collet 154 by engaging pins extending laterally 
from the upstanding tabs 161 on each finger. 

Thus it will be understood that when the collar 
20 is pulled rearwardly against the urging of the 
spring 150, the finger cams 201 pull the flexible 
45 fingers 160 of the collet 154 radially outwardly as 
shown in Figure 6. However, when the collar 20 is 
released and permitted to move forwardly under 
the urging of the spring 150, the fingers 160 resil- 
iency move radially inwardly as shown in Figure 7 
so to be received in the annular groove 44, as will be 
described further below. 

Another feature of the present invention allows 
the head assembly to be incrementally rotated 
about a longitudinal axis of the handle assembly. 
55 As shown in Figure 10, the proximal end 17 of the 
head housing can be provided with a detent sur- 
face 19 complementary to the detent surface 196 
on the bayonet collar 20. For example, the detent 
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surface 19 can be shaped with radially spaced 
indented spherical detents for cooperating with the 
raised detents 198 on the bayonet collar. To rotate 
the head assembly 10, the bayonet collar is pulled 
back to the intermediate position shown in Figure 
9, and the head assembly can then be turned to 
the desired position. The fingers 160 of the collet 
will slide circumferentially in the annular groove 44 
permitting 360 degree relative rotation between the 
head and handle assemblies. The complementary 
detent surfaces 196 permit indexed rotation and 
allow the head assembly to be releasably held in 
any rotational position. 

The manner in which the head assembly is 
coupled with the handle assembly, the staple car- 
tridge receiving jaw is pressed toward the staple 
deforming jaw to clamp tissue therebetween, and 
the staples are driven from the cartridge through 
the tissue to be deformed by the anvil to make a 
suture will now be described with reference to 
Figures 7 through 13. 

Figure 7 first shows the bayonet collar 20 in its 
at - rest position, before it is prepared to have the 
head assembly attached to it. As shown there the 
collar spring 150 abuts the inner cylinder 188 and 
biases the bayonet collar 20 away from the sec- 
ondary advancer 138 and secondary driver 136. In 
this position, the lowermost portion of the cam 201 
is not in contact with the tab pins 159 of the tabs 
161 and the flexible fingers 160 in their natural 
state are depressed through the elongated slots 
158 in the nose 156 of the handle frame. 

Figure 8 shows how the handle assembly 18 is 
readied to receive the head assembly 10. More 
particularly, the bayonet collar 20 is pulled back 
against the bias of the collar spring 150 to the 
position shown in that Figure. At this position, the 
finger cams 201 engages the tab pins 159 and 
raise the flexible fingers 160 high enough to pro- 
vide a clear passageway 163 for the head assem - 
bly 10. 

As shown in Figure 9, while the bayonet collar 
20 is held in the pulled -back position, the head 
assembly, led by the engagement ring 42, may be 
inserted into the passageway 163. When the head 
assembly is fully mated with the handle assembly, 
the annular groove 44 defined by the engagement 
ring 42 will align with the elongated slots 158 and 
flexible fingers 160. Then when the bayonet collar 
20 is released as shown in Figure 10, it springs 
forwardly and the finger cams 201 lower the tab 
pins 159, allowing the flexible fingers 160 to as- 
sume their natural biased position into the annular 
groove 44. In this position, the flexible fingers 160 
abut the rearward surface defining the annular 
groove 44, and the head assembly 10 is locked 
into the handle assembly 18. In this coupled posi - 
tion, the rearward ends of the advancer 32 and 



driver 34 of the head assembly align with and abut 
the forward ends of the secondary advancer 138 
and secondary driver 136, respectively, of the 
handle assembly. 
5 With the head assembly 10 securely coupled 

to the handle assembly 1 8, operation of the sur - 
gical stapling instrument of the present invention 
can proceed through the sequence represented in 
Figures 9 through 13. In Figure 9, the clamp lever 

w 22 is in the fully opened position, the safety latch 
26 is actuated to prevent squeezing of the trigger 
24 and the loaded staple cartridge 13 is positioned 
in the staple cartridge receiving jaw 12. In this 
configuration the stapling instrument may be ma- 
rs neuvered to place the tissue to be sutured within a 
tissue gap 204 defined between the staple car- 
tridge 13 and the anvil 92. As will be appreciated, 
the staple cartridge 13 is supported by the carrier 
track 70 of the staple cartridge receiving jaw so as 

20 to be parallel to the anvil 92. This provides a 
uniformly wide tissue gap 204. 

With the tissue properly positioned, the clamp 
lever 22 is partially depressed to an intermediate 
position as shown in Figure 10. This action ad- 

25 vances the connecting pin 140, which slides the 
secondary advancer 138 forwardly to abut the ad- 
vancer 32. The connecting pin 140 also slides the 
secondary driver 136 forwardly by virtue of its 
location at the front of the slot 142, and thus the 

30 driver 34 is advanced. The forward sliding motion 
of the advancer 32 overcomes the bias of the 
carrier spring 68 and pivots the carrier lever 50 
about the pivot end 53 to advance the carrier pin 
66 and aligned cartridge pin 82. At the same time, 

35 the forward sliding motion of the advancer slides 
the carrier track 70 forwardly in the rail slot 108 to 
reduce the tissue gap 204 and align the cartridge 
pin 82 with an alignment hole 93 in the anvil 92. 
As the clamp lever 22 is initially depressed, the 

40 intermediate position is reached as the detent pin 
182 in the secondary advancer engages the detent 
spring 165. At this position, the link 126 of the 
safety crank 120 remains in the path of the follower 
121 of the safety latch 26 and prevents the safety 

45 latch from being disengaged. 

The next step is to fully depress the clamp 
lever 22 as shown in Figure 1 1 . This action further 
advances the secondary advancer 138 and ad- 
vancer 32 to close the tissue gap 204 and squeeze 

so the tissue to be sutured. With reference again to 
Figure 3, the rail slot 108 in the anvil rail 90 allows 
the carrier track 70 and thus the staple cartridge 13 
to be advanced in a parallel sliding motion to 
achieve a uniform tissue closure. The closing of the 

55 clamp lever 22 also further advances the secon- 
dary driver 136 to a position where the roller 
bearing 132 is directly below the cam surface 130 
of the trigger cam 128. The safety crank 120 is 
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also pivoted forwardly to remove the link 126 from 
the path of the follower 121. In addition, the lockout 
indicator 168 is slid forwardly to a position where it 
provides a visual indicator to the operator. Indicia 
can be printed on the lockout indicator 168 as 
shown in Figure 14 to indicate that the stapling 
instrument is ready to fire. The clamp lever re- 
mains closed in its fully depressed position by an 
over -center action of the safety crank 120. This 
action results from the position of the pin 122 being 
below a horizontal line through the rivet 24 and 
serves to keep the clamp lever fully depressed in 
the absence of any force tending to move it to its 
open position. 

The safety latch may then be pivoted out of 
engagement with the trigger as depicted in Figure 
11. 

Accordingly, the trigger 24 may then be squeezed, 
or fired, as shown in Figure 12. 

Squeezing the trigger 24 advances the secon- 
dary driver 136 by engaging the roller bearing 132 
with the cam surface 130 of the trigger cam 128. 
The cam surface 130 is rounded to provide tactile 
feedback of the stapling instrument to the operator, 
with the force necessary to squeeze the trigger 
initially increasing until an apex 131 of the cam 
surface passes the roller bearing 132, at which 
point the force decreases as the trigger squeezing 
is completed. When the trigger is fully squeezed 
and the roller bearing 132 advanced as far as 
possible, the bearing pin 134 of the roller bearing 
132 is engaged in notch 166 in the clamp lever 22 
and prevents the clamp lever 22 from being lifted. 
Further the fully squeezed trigger advances the 
secondary driver 136 and thus the driver 34 and 
comb 80 and in turn the staples to deform them 
against the anvil. In particular, as shown in Figure 
3, the advancement of the driver 34 drives the 
driver blade 58 against the comb 80 to force the 
staples 78 through the tissue and against the anvil 
92 to be deformed. Additionally, since the clamp 
lever is held in the closed position by the engage - 
ment of the bearing pin with the notch 166 in the 
clamp lever, the staple cartridge and anvil cannot 
be prematurely separated. 

When the trigger 24 is released, the clamp 
lever 22 can again be lifted as shown in Figure 13. 
Lifting the lever pulls the secondary advancer 138 
rearwardly to its rest position, and the secondary 
driver is retracted by the biasing action of the 
driver spring 148 on the fixed pin 146. The rear- 
ward movement of the secondary advancer causes 
its stepped extension 144 to rotate the safety latch 
26 and return it to the engaged position. In addi - 
tion, the lifting of the clamp lever 22 positions the 
crank 126 of the safety link 120 against the follower 
121 of the safety latch 26 again to lock it in the 
engaged position. 



As noted, in the head assembly 10, the driver 
spring 40a is compressed between the fixed pin 38 
and the nubs 37 in the driver 34 to bias the 
advancer 32 and driver 34 rearwardly. Rearward 
5 movement of the advancer 32 also retracts the 
staple cartridge receiving jaw 12, as the pin 104 
slides rearwardly in the rail slot 108 of the anvil rail 
92 to open up the tissue gap 204. The spent 
cartridge 15 can be replaced with a loaded car- 
70 tridge and the stapling instrument is ready for 
another stapling operation. 

Those skilled in the art will understand from the 
detailed description provided above that the 
present invention provides many substantial im- 
15 provements on known surgical stapling instruments 
and particularly known transverse anastomosis 
stapling instruments. These include the following: 
The trigger for causing staple deformation is pro - 
vided with a secure safety latch which is only 
20 disengaged when the instrument is properly pre- 
pared to form a suture. At all other times, when the 
staple cartridge receiving jaw and stapling de- 
forming jaw are withdrawn from one another, the 
safety latch is automatically engaged. 
25 The instrument accommodates different staple 

cartridges having different comb and complemen - 
tary staple lengths so that different staples used in 
different suturing applications can be used by the 
same instrument. 
30 The clamp lever and associated staple car- 

tridge advancing mechanism are designed to ad - 
vance the cartridge toward the anvil with a short 
forward and downward motion that is easily per- 
formed by a surgeon's thumb. 
35 Further, the staple cartridge supporting ele- 

ments permit it to move toward the anvil in parallel 
to it. Thus, uniform tissue clamping pressure can 
be achieved. 

The head assembly is fully removable from the 
40 handle assembly. Therefore, even if the instrument 
of the invention is designed to be disposable, it is 
possible to reuse the handle assembly which gen - 
erally remains remote from the suturing site. The 
head assembly is also rotatable relative to the 
45 handle assembly about the longitudinal axis of 
each. Accordingly, the head assembly can be 
placed in any rotational position desired by the 
surgeon that makes the handle assembly most 
easy to use. 

so The trigger cam and cam follower for driving 

and deforming staples are designed to give the 
surgeon tactile feedback when the staples have 
been fully deformed and closure is complete. 

The clamp lever is also prevented from being 

55 opened while the trigger is squeezed. Therefore 
the jaws cannot be opened while the staple drivers 
are in an advanced position. 
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Although a specific embodiment of the present 
invention has been described above in detail, it will 
be understood that this description is merely for 
purposes of illustration. Various modifications of 
and equivalent structures corresponding to the 
disclosed aspects of the preferred embodiment in 
addition to those described above may be made 
by those skilled in the art without departing from 
the spirit of the present invention which is defined 
in the following claims, the scope of which is to be 
accorded the broadest interpretation so as to en - 
compass such modifications and equivalent struc - 
tures. 

Claims 

1. A surgical stapling instrument, comprising: 

(a) a head assembly including; 

(1) a staple cartridge that may be loaded 
with surgical staples; 

(2) an anvil mounted to confront said 
staple cartridge for deforming staples 
driven theretoward; 

(3) primary advancing means operable to 
advance said staple cartridge from an 
open position toward said anvil to a 
closed position for clamping tissue to be 
sutured therebetween; 

(4) primary driving means operable to 
drive staples from said cartridge through 
tissue toward said anvil to deform the 
staples; 

(b) a handle assembly including; 

(1) secondary advancing means coupla- 
ble with said primary advancing means 
to operate said primary advancing means 
as aforesaid; and 

(2) secondary driving means couplable 
with said primary driving means to op- 
erate said primary driving means as 
aforesaid; and 

(c) means for removably mounting said 
handle assembly and said head assembly 
together with said secondary advancing 
means coupled to said primary advancing 
means and with said secondary driving 
means coupled to said primary driving 
means. 

2. The surgical stapling instrument according to 
Claim 1, wherein said removable mounting 
means mounts said handle assembly and said 
head assembly together along a longitudinal 
axis and further comprises means for permit - 
ting said head assembly to rotate relative to 
said handle assembly about the longitudinal 
axis. 



3. The surgical stapling instrument according to 
Claim 2, further comprising means for pre- 
venting rotation of said head assembly relative 
to said handle assembly through said permit - 

5 ting means when said cartridge is advanced to 

the closed position by said coupled primary 
and secondary advancing means. 

4. The surgical stapling instrument according to 
w Claim 1 , further comprising: 

trigger means for operating said secondary 
driving means; and 

safety means linked to said secondary 
advancing means for preventing said trigger 
75 means from operating said secondary driving 

means when said cartridge is in the open 
position but for permitting said trigger means 
to operate said secondary driving means only 
when said cartridge is in the closed position. 

20 

5. The surgical stapling instrument according to 
Claim 1 , further comprising: 

a housing for said handle assembly; 
trigger means for operating said secondary 
25 driving means; 

an articulated clamp lever linked near one 
end to said secondary advancing means; and 

a crank linked to said clamp lever near an 
end thereof opposite said one end and to said 
30 housing, said crank thereby mounting said 

clamp lever to advance said secondary ad- 
vancing means first by movement of said op - 
posite end generally parallel to said longitudi - 
nal axis and thereafter by movement of said 
35 opposite end toward said longitudinal axis. 

6. The surgical stapling instrument according to 
Claim 1, wherein said staple cartridge com- 
prises: 

40 a housing having at least one guideway for 

receiving a surgical staple therein, said 
guideway having a fixed length and being 
aligned with the anvil for directing the staple 
theretoward when said cartridge and said anvil 

45 are mounted to confront each other; and 

a comb having at least one tooth also 
received in said guideway, the length of said 
tooth and the length of a staple received in 
said guideway collectively substantially 

so equalling the length of said guideway, wherein 

said cartridge can be configured to drive sta- 
ples of different lengths by varying the length 
of said tooth. 

55 7. The surgical stapling instrument according to 
Claim 1, further comprising: 

trigger means including a cam surface, 
said secondary driving means including cam 
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follower means engageable with said cam 
surface, said cam surface being shaped to 
advance said cam follower thereby to operate 
said secondary driving means when said trig - 
ger means is actuated. 5 

8. The surgical stapling instrument according to 
Claim 1, 

wherein said head assembly includes a 
head housing, at least a portion of said primary 10 
advancing means being mounted in said head 
housing for reciprocal movement in the direc - 
tion of a first longitudinal axis and at least a 
portion of said primary driving means also 
being mounted in said head housing for re- 15 
ciprocal movement in the direction of the first 
longitudinal axis; 

wherein said handle assembly includes a 
handle housing, at least a portion of said sec- 
ondary advancing means being mounted in 20 
said handle housing for reciprocal movement 
in the direction of a second longitudinal axis, 
and at least a portion of said secondary driving 
means also being mounted in said handle 
housing for reciprocal movement in the direc - 25 
tion of the second longitudinal axis; and 

wherein said removable mounting means 
is arranged to mount said handle assembly 
and said head assembly together with said first 
and second longitudinal axes coincident with 30 
each other, with said portions of said primary 
and said secondary advancing means abutting 
each other in coaxial alignment to transmit 
axial force therebetween, and with said por- 
tions of said primary and said secondary driv - 35 
ing means abutting each other in coaxial 
alignment to transmit axial force therebetween. 

9. The surgical stapling instrument according to 
Claim 1, wherein said removable mounting 40 
means comprises a collar secured on one of 

said handle assembly and said head assem - 
bly, and a sleeve secured on the other of said 
handle assembly and said head assembly, 
said collar being formed to removably receive 45 
said sleeve in telescoping fashion. 

10. The surgical stapling instrument according to 
Claim 9, wherein said mounting means further 
comprises means for releasably locking said 50 
collar and said sleeve together. 
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